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Abstract Fostering public support for wetland restoration is
essential for long-term sustainable management and use of
wetland areas. This paper explores the socio-cultural dimen-
sion of wetland restoration, by looking at the importance of
wetland ecosystem services for different user groups. We try
to better comprehend such values by evaluating the awareness
people have of ecosystem services and the direct benefits peo-
ple obtain from the ecosystems in their surroundings. In addi-
tion, we study how the values people assign to ecosystem
services are related to wetland restoration attitudes. We iden-
tified four perspectives towards wetland restoration, which
could partially be explained by corresponding values for eco-
system services: an eco-centric, a cultural, an economic and a
negative perspective. To gather public support for wetland
restoration it is important to take into account the different
motivations people have to support such initiatives.
Keywords Socio-ecological systems . Nature conservation .
Ecological restoration . Attitudes . Awareness
Introduction
Wetlands are of key importance to biodiversity conservation
and important providers of a range of goods and services such
as water quality improvement, flood abatement and carbon
sequestration (Zedler and Kercher 2005; de Groot et al.
2012). Yet, wetland areas suffer vastly from overuse of re-
sources, eutrophication and pollution, disconnection from par-
ent rivers by dike construction, water abstraction for industrial
and domestic use, and land reclamation (Junk et al. 2012; van
Asselen et al. 2013). In Europe, 50% of thewetlands have been
converted to urban and agricultural lands (Gumiero et al. 2013).
International agreements and EU legislation aim to prevent the
further degradation of wetland ecosystems, e.g. the Ramsar
convention, the EU Water Framework Directive and the
Habitats Directive. Although such regulations have contributed
towards wetland conservation and restoration, wetland areas
are still susceptible to drainage and reclamation, especially
when major economic interests are at stake (Čížková et al.
2011; Verhoeven 2014). Gathering public support for wetland
restoration is essential to ensure social commitment towards
sustainable use and management of restored wetlands.
A challenge for gathering public support for wetland resto-
ration is that restoration may undermine local income, as a
result of limited access to the natural resources, or conversion
of farmland to natural land cover (Naughton-Treves et al.
2005). Ecological restoration initiatives are often part of an
international framework that aims to achieve regional and/or
global conservation targets (such as the Aichi Biodiversity
Targets and EU biodiversity targets), for which local people
may pay the price (Adams et al. 2010; Kari and Korhonen-
Kurki 2013). In the conservation literature this tension has
been referred to as the ‘parks versus people’ debate, where
the protection of global biodiversity through so-called fortress
conservation is at one end of the spectrum and a focus on
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improving local livelihoods is at the other end (Southworth et
al. 2006; Minteer andMiller 2011). Bringing these two groups
together often proves difficult, as ecological restoration often
involves competing rather than complementary goals
(McShane et al. 2011). To protect nature restoration and con-
servation areas from resource depletion or destruction, restric-
tions on natural resource use are necessary. Because of such
restrictions, people have been displaced or denied access to
the resources, threatening their rights and livelihoods
(Brockington and Wilkie 2015).
An additional challenge for wetland restoration is that peo-
ple commonly have negative associations with wetland ecosys-
tems. Wetlands are perceived as useless, strange, difficult to
access and unattractive (Meindl 2000; Nassauer 2004). For this
reason, the goods and services provided by wetlands are often
not recognized by society. In addition, although the importance
of public engagement for ecological restoration has long been
recognized, the communication of restoration benefits from
science to the wider public has had limited success (Groffman
et al. 2010). To tackle this issue, an ecosystem service (ES)
approach is increasingly advocated. The ES framework aims
to inform the public about the benefits humans receive from
nature, by portraying explicit links between a wide range of
(wetland) ecosystem functions and human well-being
(Costanza et al. 1997; Daily 1997; de Groot et al. 2002).
The dominant narrative of the ES framework (as shown in the
ES cascade depicted in Fig. 1) has focused much on the supply
of ESs (Raymond et al. 2013; Comberti et al. 2015), portraying
how ecosystems, through different ecological functions, provide
services and goods that people appreciate and rely on (de Groot
et al. 2010; Haines-Young and Potschin 2010). As such, the ES
framework has commonly been used as an awareness raising
tool, with the underlying assumption that once people become
aware of ESs, they will be more willing to support nature con-
servation. The importance people assign to ecosystems and their
related goods and services, however, is not only influenced by
knowledge, but also depends on how people interact with eco-
systems (Daw et al. 2011; Scholte et al. 2015). Given the supply-
based focus in ES research, there is limited understanding of how
values for (wetland) ESs are shaped by the way people perceive,
depend on and use the ecosystem (Asah et al. 2014). To contrib-
ute to this research gap, we investigate how the importance local
beneficiaries assign to wetland ESs, i.e. values for ESs, can be
understood by looking at their knowledge of wetland ecosys-
tems, i.e. awareness of ESs, and the way people depend on
and use wetland ecosystems (Fig. 1). In addition, we aim to
understand how values for ESs are related to attitudes towards
wetland restoration.
We explicitly distinguish between the awareness of ESs and
the socio-cultural values for ESs, because these two do not
necessarily coincide. A person may be aware of the flood reg-
ulating capacity of a wetland as a benefit to others, but not
consider it important for his or her own livelihood. As such,
we define awareness of ESs as the ability of an individual to
recognize the ESs delivered by an ecosystem and we define
value for ESs as the importance people assign to ESs. Our
focus is on a nature conservation area at the Lower Danube in
Bulgaria, where recently several wetlands have been restored.
We explore the perceptions, values and activities of local
farmers, fishermen and residents to gain a better understanding
of why local users are motivated to support wetland restoration
efforts. By exploring the different perspectives towards wetland
restoration this paper provides insights that can be used to better
manage wetland conservation and restoration areas.
Methods
Study area
Persina Nature Park (Persina) is the only nature conservation
area along the Bulgarian part of the Danube River, covering an
area of 21,762 ha. It was established in 2001 and is situated
along the Lower Danube River in Bulgaria (Fig. 2). The
Lower Danube comprises the last 860 km of the 3000 km long
Danube River, which is one of the main watersheds in Europe.
There are two municipalities within the boundaries of Persina:
Belene (10,318 inhabitants) and Nikopol (9,305). The main
economic activities in the area are agriculture and fishing.
Most of the area is state-owned (60 %), while the rest of the
area is owned by farmers. Small scale farms are most promi-
nent, but are often owned and managed by big leaseholders.
Along the Lower Danube 75 % of the floodplains have
been cut off from the river (Ebert et al. 2009), mostly in the
1960’s to make room for agricultural lands, fishponds and
hybrid poplar plantations (Schneider 2010). Recognizing the
loss of important hydrological and ecological functions, such
as the mediation of pollutants and the increased probability of
a flood event (Hulea et al. 2009), the World Wide Fund for
Nature (WWF) secured an agreement between the govern-
ments of Bulgaria, Romania, Ukraine and Moldova to estab-
lish a ‘Lower Danube Green Corridor’ (LDGC) in 2000. The
aim of the LDGC project is to:
‘make the Lower Danube a living River again, connect-
ed to its natural flooding areas and wetlands, reducing
risks of major flooding in areas with human settlements
and offering benefits both for local economies – fisher-
ies, tourism – and for the ecosystems along the river’
(WWF 2010).
As part of the LDGC, Persina was established and desig-
nated as a protected area, falling under the NATURA 2000
network in Europe. The most important ecological asset of
Persina is the Belene Island complex, which consists of 19
islands and was designated as wetlands of international
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importance under the EU RAMSAR Convention. The largest
island of this complex, Persin Island, which is also the largest
island along the Danube in Bulgaria, was one of the pilot sites
for wetland restoration. The eastern part of the island has been
restored into a natural wetland in 2004. An important aim for
the WWF, who co-manages this restoration project, was to
raise awareness about the benefits provided by wetlands and
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Focus of this studyFig. 1 Conceptual diagram of the
studied factors within the ES
framework. Adapted from de
Groot et al. (2010) and Haines-
Young and Potschin (2010)
Fig. 2 Location of the study area
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restoration. It is in this particular context that this study has
taken place.
Wetland types
There are different types of wetlands, each type having their own
distinct characteristics. Dobbie and Green (2013) demonstrated
that people do not see wetlands as a homogeneous group, but
distinguish between different types of wetlands by characteristics
of water and vegetation: respondents in their study classified
wetlands as ‘grasslands’, ‘treed grasslands’, ‘wetlandswith emer-
gent vegetation’,’wetlands with open water’, ‘arid (water)
scapes’ or ‘treed wetlands’. We address three specific wetland
types that are prominent in our study region: (a) treed wetlands,
i.e. riparian forests, (b) wetlands with open water, i.e. marshes,
and (c) grasslands, i.e. meadows. These wetland types also cor-
respond to classes that can be found under the Ramsar
Classification System for Wetland Type, specifically
‘Freshwater tree-dominated wetlands’ (riparian forests, class
Xf), ‘Permanent freshwater marshes’ (marshes, class Tp), and
‘Seasonally intermittent freshwater marshes/pools, including sea-
sonally flooded meadows’ (meadows, class Ts) (Ramsar
Convention Secretariat 2010).
Data collection and questionnaire design
We conducted structured face to face interviews amongst three
different user groups in Persina: farmers, fishermen and local
residents of Nikopol and Belene in April and May 2014. We
recruited four local interviewers to interview the respondents
using a pre-formulated questionnaire. We pre-tested the ques-
tionnaire in March 2014. We contacted farmers and fishermen
with the support of local authorities, specifically the Agricultural
Service and the Executive Agency for Fisheries and
Aquaculture. We approached all farmers who applied for yearly
funding at the Agricultural service between the period of April
and May 2014 and requested their participation. The Executive
Agency for Fisheries and Aquaculture provided us with contact
details of all fishermen associations in the area. We approached
local residents at public places, e.g. parks, restaurants and shops,
in Belene and Nikopol. This lead to a total of 105 interviews.
Three respondents did not complete the interview, leaving a total
of 102 completed questionnaires. For an overview of the demo-
graphic characteristics of our sample: see Appendix (Table 5).
The questionnaire was divided into five sections, address-
ing 56 questions about: the use of ESs, awareness of ESs,
socio-cultural values for ESs, attitudes towards wetland resto-
ration and socio-demographics. For the questionnaire we
identified a list of 14 ESs. We pre-selected ESs based on the
Millennium Ecosystem Assessment (MEA) classification of
ecosystem services (Millennium Ecosystem Assessment
2005) and adapted this list with input from stakeholders work-
ing at local environmental organizations, who expressed
which ESs they thought were most relevant for wetland eco-
systems in Persina. The final ESs included in this study were
provisioning (food, materials, medicines and biomass for en-
ergy), regulating (climate regulation, maintaining water qual-
ity, ground water retention, soil erosion control and flood con-
trol) and cultural (environmental education, tourism, recrea-
tion, aesthetic values and existence values for biodiversity).
The first section of the questionnaire was aimed at gaining
information on the respondents’ familiarity with and activities
undertaken in Persina. In the second part we asked respondents
which ESs they thought were provided by Persina and asked
them to indicate which wetland type could be related to these
ESs. We used pictograms that visualized the ESs to avoid sci-
entific terminology (see supplementary material). Each respon-
dent had to choose from the 14 ESs a maximum of 5 ESs that
they thought were supplied by (a) Persina in general, (b) ripar-
ian forests, (c), marshes and (d) meadows. The different wet-
land types were each represented by 2 photos (see
supplementary material). For each component, i.e. Persina
and the three wetland types, we also asked respondents whether
they could think of any other benefit that was not depicted on
the cards. In addition we asked the respondents if they had any
negative associations and if so, to specify them.
In the third part of the questionnaire respondents had to
choose a maximum of 5 ESs that they thought were most
important for their personal well-being (i.e., self-oriented
values) and for the well-being of all people living in Persina
(i.e., other-oriented values), assuming that all could be equally
supplied by Persina.
In the fourth part of the questionnaire, we tested the specific
attitude towards wetland restoration in Persina. We first showed
respondents a map of Persina on which wetland restoration pro-
jects were indicated. Respondents were firstly asked whether
they were aware of these wetland restoration projects.
Consequently respondents had to evaluate 7 statements about
wetland restoration in Persina. The statements were evaluated
using a 3-point Likert scale. In the final part of the questionnaire,
respondents were asked to provide information regarding their
age, place of residence, occupation, income and education.
Data analysis
We first defined multi-response sets for the awareness and val-
uation variables. The multi-response sets were consequently
used for further analysis by calculating frequency tables and
chi-square statistics to analyze differences between user groups
and awareness of the ESs supplied by the different wetland
types. To link ES values to attitudes towards wetland restora-
tion we calculated a value variable that reflected howmany ESs
in each ES category, i.e. cultural, provisioning and regulating,
the respondent had mentioned. Since the amount of services
was not equal in all three ES categories, we corrected the value
of each variable by dividing the amount of mentioned ESs by
470 Wetlands (2016) 36:467–481
the total amount of ESs in each category. For instance if a
respondent had mentioned one regulating service, the value
was 1 divided by 5, since 5 regulating services were consid-
ered. To each respondent we assigned a value for cultural ESs,
regulating ESs, and provisioning ESs. Consequently, we stan-
dardized both the value variables and attitude variables and
performed an exploratory principal component analysis
(PCA) using a Promax rotation. We followed the Kaiser crite-
rion (eigenvalue >1) to identify significant components.
Finally, to identify how much each respondent within the user
groups could be associated with each component, we created




More than half of the farmers worked on a mixed farm, 27.3%
worked on an animal farm and 21.2 % worked on a crop farm
(Table 1). The size of the farms differed substantially, but
animal farms were much smaller (0.5–40 ha) than crop (2–
400 ha) and mixed farms (1–1900 ha). The majority of the
farmers (71 %) worked on farms smaller than 50 ha, which
they fully owned, partially leased or fully leased. Farmers
working on lands ranging from 100 to 1000 ha (20 %) owned
only a very small proportion of this land. None of the fisher-
men said they could live entirely of fishing, and so many had
taken on other jobs to sustain their livelihoods.
Visiting Persina
Of all respondents taken together, 12.7 % never visited Persina
Nature Park, 16.7 % had visited Persina once, 25.5 % had
visited Persina a few times and 45.1 % visited Persina often.
Fishermen visited Persina most often outside work, while
farmers visited Persina less often. The most popular recreation-
al activity was walking and 7.8% of the respondents, only
farmers and fishermen, also said they went hunting every
now and then. Of all respondents, 24.6 %mentioned they went
to Persina to collect food and/or materials. Four respondents
mentioned they collected materials, mostly wood. Other re-
spondents collected herbs and fruits (11.8 %) or fish (11.8 %).
Awareness of ESs
Do People Recognize the ESs Provided by Wetlands
in Persina?
When asked whether they thought that Persina provided any
of the depicted ESs, the respondents mentioned provisioning
and cultural ESs the most, specifically provision of food and
recreation (Fig. 3). Flood regulationwas onlymentioned once.
Seven percent of the respondents had negative associations
with Persina, which mostly had to do with mosquitoes, acces-
sibility, and perceived degradation of the area.
When linking ESs to specific wetland types in Persina,
cultural and provisioning ESs were mentioned the most
(Fig. 3). Regulating services were not mentioned that often,
but a few respondents did associate flood regulation and soil
erosion control with marshes and riparian forests, whereas
they did not mention these services when asked for ESs pro-
vided by Persina in general. Alternatively, several ESs were
mentioned often when linked to Persina in general, but were
mentioned less often when linked to specific wetland types:
this was particularly the case for environmental education,
tourism, recreation, and the provision of food.
There were significant differences between the awareness
of ESs provided by meadows, mashes and riparian forests
(χ2 = 83.219, df = 29, p< 0.05). Meadows were associated
with the provision of medicine and food, more than the other
wetland types. Biodiversity and water quality were mostly
associated with marshes, and the provision of materials and
recreation were mostly associated with riparian forests.
Meadows were associated more with aesthetic quality than
marshes and riparian forests. Twenty-two percent of the re-
spondents had negative associations with marshes, mostly re-
garding the presence of mosquitoes. Two respondents associ-
atedmarshes with a threat to floods. Ten percent of the respon-
dents had negative associations with riparian forests, which
surprisingly related most to a fear of flooding. In addition a
few respondents mentioned that riparian forests were not eas-
ily accessible and that they are not properly managed. Two
respondents had negative associations with meadows and they
both mentioned improper management of the area.
How are Knowledge of and Visits to Persina Related
to the Awareness of ESs?
As shown by previous results, most respondents were not
aware of the regulating ESs provided by Persina. Since many
regulating services are not visible (in contrast to the provision-
ing ESs) it may require additional knowledge to be aware of
them. To see whether those who were aware of the regulating
ESs may have had better (general) knowledge about Persina
Park, we asked respondents several questions regarding their
knowledge of Persina. Of all respondents, 80 % had heard
about Persina before and 75 % knew that Persina had a
protected area status. At the same time, however, only 37 %
had heard about the wetland restoration project at Persin is-
land. We performed a chi-square test to see whether people
who knew about the wetland restoration project, were also
more aware of regulating ESs provided by wetlands in
Persina, but found no significant results.
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Table 1 Use of ESs by different
user groups. Values indicate
percentages per user group
Use of ESs Farmers Fishermen Residents Total
(n = 33) (n = 24) (n = 45) (n= 102)
Work
Type of farm
Crop 21.2 – –
Animal 27.3 – –
Mixed 51.5 – –
Percentage of income dependent on farming/fishing
Less than half 17.1 56.0 –
About half 28.6 20.0 –
More than half 17.1 24.0 –
All 37.2 –
Recreation & collection of food/materials
Visit Persina Nature Park outside work 81.9 100 84.5 87.3
Once 15.2 16.7 17.8 16.7
2–5 times 36.4 20.8 20.0 25.5
More than 5 times 30.3 62.5 46.7 45.1
Visit Danube river and/or islands 60.6 91.7 82.2 77.4
Walking 69.7 50.0 60.0 60.8
Hunting 9.1 20.8 – 7.8
Collecting food/materials for own livelihoods 12.1 29.2 31.3 24.6
Fig. 3 The awareness of ESs expressed as the amount of times the ESwasmentioned by all respondents for Persina as a whole and for eachwetland type
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Respondents who visited Persina more often may also have
been more aware of particular ESs provided by Persina. We
therefore assessed several linkages between awareness of ESs
and the visits people made to Persina: type of visits, frequency
of visits and location of visits. We grouped all responses to each
separatewetland type (i.e.marshes,meadows and riparian forests)
into one larger variable, reflecting whether people had recognized
any ESs for any of the wetland ecosystems in Persina. Since we
studied a large number of ESs, we made a selection for further
analysis based on the results in Section Do people recognize the
ESs provided by wetlands in Persina?. From each category, i.e.
cultural, provisioning, and regulating ESs, we selected the ES that
was mentioned most for the wetland types: water quality, exis-
tence values for biodiversity and the provision of food.
Significant differences were found for all three ESs (Table 2).
Respondents who visited Persina frequently, more often recog-
nized water quality as an ES than respondents who visited
Persina a few times or less, did. In addition, respondents who
went walking in Persina or went to Persina to collect food were
more aware of water quality than respondents who did not.
Respondents who went to the Danube River during visits also
recognized water quality more often than respondents who did
not. Respondents who visited the Danube River also recognized
the ability of wetlands to support biodiversity more often than
respondents who did not visit theDanube river. Not surprisingly,
respondents who collected food in Persinamentioned food as an
ES more often than respondents who did not collect food.
Values for ESs Provided by Persina
To account for both self-oriented values and other-oriented
values, the respondents were asked to value ESs first for their
own personal well-being and consequently for the well-being
of all residents living in Persina. Overall, differences between
the two types of value were not significant (χ2 = 9.958,
df=14, p=0.765). For both self-oriented and other-oriented
values, the provisioning of food and materials, recreation, ex-
istence of biodiversity, aesthetic values, and tourism were
found to be the most important ESs (Fig. 4).
Differences in Awareness and Values Between Different
Users
There were significant differences between user groups in their
awareness of ESs (Table 3). Fishermen recognized food as an ES
significantly more often than did farmers and residents.
Fishermen also recognized materials as an ES significantly more
than residents did. Farmers were significantly more aware of
regulating ESs than residents, specificallywater quality (Table 3).
Despite the higher awareness of water quality, farmers did
not mention this ES significantly more often than residents
when asked to indicate which ESs were most important for
their personal well-being. Across all user groups, the cultural
and provisioning ESs were found most important. Significant
differences were found for biodiversity, which was more im-
portant to farmers than to residents. Provision of materials and
food were both found most important by the fishermen.
Although provisioning services were important for fishermen,
they also assigned a lot of value to cultural ESs, specifically
recreation. The most important cultural ESs for residents were
recreation and aesthetic values.
Links Between Values for ESs and Attitudes Towards
Wetland Restoration
Results from the PCA demonstrated four different perspec-
tives on wetland restoration (Table 4). Four components with
Eigen values larger than 1 were found, explaining 67.5 % of
the total variance (Kaiser-Meyer-Olkin measure of sampling
adequacy, KMO = 0.700; Bartlett’s test of sphericity,
χ2 =285.605, df =45, p<0.001). The Promax component cor-
relation matrix indicated a slight correlation (r2=0,389) be-
tween the first and the second component.
The first component explained 32.5 % of the variance and
can be understood as supporting wetland restoration from a
cultural perspective, emphasizing the importance of wetlands
for human well-being, especially for the provision of cultural
ecosystem services. Both the statement ‘Wetlands are impor-
tant for the local population’ and ‘Wetlands are important for
Table 2 Chi-square statistics
(χ2) for frequency, location and
type of visits to Persina and
awareness of wetland ESs
Visits to Persina Awareness of wetland ESs
Water quality Biodiversity Food
Frequency of visits 4.867* 1.687 2.444
Visits Danube river and/or islands 3.217* 3.265* 0.094
Walking 5.217** 0.253 1.234
Hunting – – –
Collecting food 5.074** 0.0008 6.575**
For hunting the χ² could not be calculated due to limited responses. These fields were left blank
*Significance level at 10 %, **Significance level at 5 %
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downstream communities’ correlated positively with this
component. The statement ‘the restoration of wetlands limits
the economic growth of this region’ correlated negatively with
this component, suggesting that wetland restoration and eco-
nomic development do not necessarily conflict.
The second component explained 14.5 % of the variance
and can be explained as supporting wetland restoration from
an eco-centric perspective, with a focus on the importance of
wetlands for plants and animals. No correlation was found
with any of the ecosystem service variables, which may indi-
cate that this perspective can be understood as seeing a wet-
land as ‘nature for itself’, without making strong links with
benefits for people. This is confirmed by the positive correla-
tion of the statement Bwetlands should not be drained for
agricultural purposes^.
The third component explained 10,5 % of the variance and
can be understood as viewing wetland restoration from an
economic perspective. Appreciation of provisioning services
correlated with this component, while appreciation of regulat-
ing services negatively correlated with this component. As the
statements concerning the importance of wetlands did not
strongly correlate (either positively or negatively) with this
component, it is difficult to judge whether this component
indicates a negative or positive attitude toward wetland resto-
ration. The statement ‘the restoration of wetlands limits the
economic growth of this region’ does not necessarily imply
a negative attitude towards wetland restoration, but acknowl-
edges that there is a trade-off between economic prosperity
and wetland restoration.
The final component demonstrates a negative attitude to-
wards wetland restoration. There was no correlation with ap-
preciation for ESs, suggesting that a negative perspective may
go together with low values for all ESs, i.e. seeing nature as
providing no benefits.
Figure 5 shows that respondents are heterogeneously dis-
tributed across the four perspectives. Using a one-way
ANOVA we tested for differences between the user groups
for all components. No significant differences were found
for component 2 and 4. We did find significant differences
between the user groups for component 1 (F (2,99)=5.985,
p<0.01) and component 3 (F (2,99)=4.126, p<0.05). For
component 1, the Tukey post-hoc test revealed a significant
difference between farmers and fishermen (p<0.01): whereas
farmers had mostly negative scores for the cultural perspec-
tive, fishermen had mostly positive scores for the cultural
perspective. For component 3, we found a significant
Fig. 4 The socio-cultural values for ESs expressed as the amount of times the ES was mentioned for personal well-being (self-oriented) and well-being
of everybody living in Persina (other-oriented)
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difference between fishermen and residents (p<0.05) and
farmers and residents (p<0.1): residents had lower scores
for the economic perspective than did farmers and fishermen.
Discussion
Linking use, Awareness and Valuation of ESs
Across the entire sample, we found a low appreciation for
regulating ESs and a higher appreciation for cultural and
provisioning ESs. Agbenyega et al. (2009) suggested that reg-
ulating ESs may be overlooked because of the invisible char-
acter of these services. People may need better understanding
of such services in order to appreciate them. Our results show
that farmers mentioned water quality more often than the resi-
dents did. As farmers need some level of ecological knowledge
to maintain their lands, thereby interacting with ecosystems in a
different manner than residents do, they may indeed have a
better understanding of the ecological functioning of an eco-
system. At the same time, however, our results demonstrate that
despite the higher awareness of water quality as an ES, farmers
did not place higher values on water quality than the residents.
Regulating services are often not considered important because
people do not see the end-benefit of such services or how they
are relevant in their lives. An improved general awareness of
ESs does not necessarily have to lead to a higher appreciation
of ESs. Instead, use of and experience with the ecosystem may
be more important for the appreciation of certain ESs (Setten et
al. 2012; Pröpper and Haupts 2014).
The importance of provisioning ESs, especially the provi-
sion of food, is not surprising given the economic dependency
of farmers and fisherman on the resources provided by
Persina. An emphasis on the importance of the material ben-
efits of an ecosystem is common in areas where social and
ecological systems are tightly linked (Rönnbäck et al. 2007;
Hartter 2010). This does not mean that immaterial benefits are
disregarded or not considered important: our results show that
cultural ESs were valued highly, by all user groups. This is in
line with findings by Calvet-Mir et al. (2012), who studied
home-gardens and found that, despite the importance of the
provision of food, the cultural services, such as cultural heri-
tage and aesthetic values, ‘played a central role in explaining
the societal importance attributed to home gardens’ (p. 159).
What is particularly apparent in our study is that farmers and
fishermen, who had high values for provisioning services, also
mentioned cultural ESs more often than residents. Residents
placed the highest values on aesthetic quality of the landscape,
but fishermen placed high values on recreation and tourism. In
addition, farmers found the support of biodiversity
Table 3 Percentages of people who recognized and valued each
Awareness of ESs Values of ESs
Farmers Fishermen Residents χ2 Farmers Fishermen Residents χ2
(n= 33) (n = 24) (n= 45) (n= 33) (n = 24) (n= 45)
Regulating ESs Regulating ESs
Flood regulation 3 0 0 – Flood regulation 0 0 4.4 –
Soil erosion control 0 4.2 4.5 – Soil erosion control 0 0 8.9 –
Ground water retention 18.2 8.3 13.6 – Ground water retention 12.1 13.0 8.9 –
Climate regulation 24.2 20.8 9.1 3.624 Climate regulation 18.2 8.7 11.1 –
Water quality 30.3a 25 9.1a 6.117* Water quality 9.1 21.7 13.3 –
Cultural ESs Cultural ESs
Environmental education 15.2 4.2 18.2 – Environmental education 6.1 0 8.9 –
Tourism 21.2 29.2 27.3 0.522 Tourism 9.1 34.8 22.2 5.126
Recreation 51.5 62.5 47.7 1.576 Recreation 24.2 52.2 35.6 4.039
Aesthetic values 30.3 45.8 27.3 2.721 Aesthetic values 24.2 21.7 33.3 1.480
Existence values of
biodiversity
48.5 25 38.6 3.252 Existence values
for biodiversity
46a 39.1 20a 6.016*
Provisioning ESs Provisioning ESs
Provision of biomass
for energy
0 8.3 9.1 – Provision of biomass
for energy
0 17.4 6.7 –
Provision of medicines 9.1 0 9.1 – Provision of medicines 9.1 8.7 8.9 –
Provision of materials 18.2 41.7a 15.9a 6.643* Provision of materials 30.3 60.9a 13.3a 15.285**
Provision of food 63.6a 91.7a,b 59.1b 8.572* Provision of food 60.6 b 91.3 a,b 46.7 a 10.949**
ES Significant values indicate that there was a significant difference between, at least two of, the user groups
*Significance level at 5 %, **Significance level at 1 %. For some services the χ2 could not be calculated due to limited responses. These fields were left
blank. Values marked with the same letter are significantly different (calculated through post-hoc pairwise comparisons, p< 0.05)
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significantly more important than did the residents. This sug-
gests, that even though there may be conflicts between agri-
culture and biodiversity, being a farmer may promote a sense
of stewardship, by which a strong connection with nature can
be established.
The importance fishermen assigned to both recreation and
food provision may indicate the limitations of treating ESs as
separate entities. This problem has been discussed by several
other scholars who indicate that ESs are often interlinked, and
so it may be difficult for people to value them separately (Asah
et al. 2014; Pröpper and Haupts 2014). The collection of food
may be important for subsistence, but it may also contribute
towards social cohesion. On a similar level, fishing as an eco-
nomic activity may have multiple dimensions. Fishing pro-
vides income, but being out on the river may simultaneously
have recreational aspects. Future ES research should focus on
identifying the linkages between services and should ac-
knowledge the myriad of ways with which people interact
and relate with nature (Russell et al. 2013; Chan et al. 2016).
Insight into how people connect with nature may provide us
with the information necessary to strengthen this relationship,
thereby promoting a nature conservation ethic.
Linking ESs to Wetland Types
Previous ES studies have often related socio-cultural values to
ESs provided by a conservation area in general, not differenti-
ating between specific ecosystems or ecosystem components
(Castro et al. 2011; Tengberg et al. 2012; Allendorf and Yang
2013; Petrosillo et al. 2013; Sagie et al. 2013). Our results show
that there is substantial difference between asking people for
their awareness of ESs provided by Persina in general and the
specific wetland types. Fifty-three percent of the respondents
associated Persina with recreation, but less than 25 % associat-
ed recreation with any of the wetland types. Such discrepancies
were also found for tourism, environmental education, and the
provision of food. This could mean that people associated dif-
ferent types of ecosystems and/or landscapes with these ser-
vices. People may have associated the provision of food most
with the agricultural fields present in Persina, or the Danube
River itself, rather than with the wetlands within the park. It
could however, also mean that people had a general perception
of the landscapes in Persina, which did not completely corre-
spond with the landscapes they saw on the photos.
Scholars studying landscape perceptions and preferences
argue that people do not only form opinions about the land-
scape on the basis of the biophysical characteristics of that
landscape, but also by ‘mental images’ (Lindemann-Matthies
et al. 2010) or conceptions of what a landscape should look like
(Terkenli 2001). Such mental images may be based on infor-
mation, experiences, knowledge, institutions, and social
networks. Comparing visual versus verbal techniques to
capture forest landscape preferences, Tahvanainen et al.
(2001) showed that preconceptions (i.e. mental images, about
landscape management measures) did not match visual percep-
tions of these measures. The verbal assessment revealed a neg-
ative attitude towards small clear cutting in forests, while the
visual assessment revealed that respondents thought small clear
cutting enhanced the scenic value of forests. Visual illustration
may thus be necessary for people to properly evaluate issues
related to landscape and/or ecosystem management.
While landscape visualizations are commonly used in land-
scape preference studies (Kohsaka and Flitner 2004; Dramstad
et al. 2006; Lange et al. 2008; Arnberger and Eder 2011;
Barroso et al. 2012), they are less often used in ES studies.
When the goal of the research is to elucidate general environ-
mental values this does not have to be problematic, but in the
case of ESs, researchers are often interested in assigned values,
related to specific ecosystem and/or landscape types. Pietrzyk-
Kaszyńska et al. (2012) suggested that people are more positive
Table 4 Four perspectives were identified linking attitude toward wetland restoration and values for ES categories. Loadings between −0.4 and 0.4 are









Wetlands are important for the local population .769
Wetlands are important for downstream communities .748
Value for cultural ESs .740
Wetlands should not be drained for agricultural purposes .824
Wetlands are an important part of the landscape in this region .636
Wetlands are important for plants and animals .628 –.425
Value for regulating ESs –.803
Value for provisioning ESs .661
The restoration of wetlands limits the economic
growth of this region
–.511 .548
The restoration of wetlands is a waste of valuable land .878
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towards ‘nature’ on a general level than they are towards spe-
cific landscapes. Our results confirm this notion because only
7 % of the respondents had negative associations when asked
about Persina in general, while more respondents had negative
associations with wetland ecosystems. Twenty-two percent of
the respondents had negative associations with marshes. The
importance of targeted information about specific areas is in-
valuable when it comes to promoting public support and sus-
tainable use of conservation areas.
Understanding Attitudes Towards Wetland Restoration
from Different Social Perspectives
The four perspectives we identified demonstrate the different
motivations people may have to support or oppose wetland
restoration. These motivations can be explained by the way
people perceive and interact with wetland ecosystems
(Connely et al. 2002; Aggestam 2013). Farmers, who do not
participate in recreation activities much, do not find the recre-
ational value of wetland ecosystems very important and put
most emphasis on the interplay between wetland restoration
and economic benefits. Similar results have been found by
Aggestam (2013), who reported that landowners highlighted
the economic values of wetlands. Farmers are therefore likely
to support wetland restoration when they can reap some of the
benefits of the restored ecosystem services. This also means
that when wetland restoration brings additional costs to local
farmers, they may oppose to wetland restoration efforts.
Fishermen on the other hand, who spend a lot of time near
and on the river, recognize the multiple purposes of wetland
restoration. As indicated by the importance they assigned to
both provision of food and recreation, they may support wet-
land restoration because wetlands support their fisheries, e.g.
by providing spawning areas for fish, but also becausewetlands
provide places where people can come at ease and connect with
nature. In addition, residents in Persina may support wetland
restoration out of concern for nature itself, not thinking about
the benefits that humans obtain from wetland ecosystems.
Our findings are consistent with findings from other scholars
who have identified underlying motivations for biodiversity and
ES conservation. Studying local motivation for biodiversity
conservation, Johansson (2005) identified three personal motives
for biodiversity conservation: (a) consideration of human well-
being and recreation, (b) human survival, and (c) respect for
nature. Similarly, Opdam et al. (2015) put forward a socio-
cultural frame, a sustainability frame, and an economic frame.
In ES research much effort has been spent on clarifying links
between values for ESs and socio-demographic characteristics,
while environmental value orientations may be more closely
linked to the assigned importance to ESs.
Environmental value orientations underlie attitudes and nor-
mative beliefs (Vaske and Donnelly 1999) and can be found on
a continuum between eco-centric and anthropocentric value
orientations. Whereas anthropocentric value orientations stress
the instrumental use of nature, corresponding to the cultural and
economic perspective, eco-centric value orientations put more
emphasis on the intrinsic value of nature, corresponding to the
eco-centric perspective. The importance of environmental val-
ue orientations as underlying constructs for assigned values and
attitudes has been put forward by several scholars in environ-
mental psychology (Stern and Dietz 1994; Fulton et al. 1996;
Vaske and Donnelly 1999; Kaltenborn and Bjerke 2002), but
Fig. 5 Scatterplots of PCA scores for each respondent, categorized by the different user groups
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the link between environmental value orientations and values
for ESs has been poorly studied.
The ES framework provides an anthropocentric frame for
communicating the benefits of nature conservation by empha-
sizing the benefits provided by nature for human well-being.
Opdam et al. (2015) argue, however, that even within the
larger frame of the ES approach, the three ES categories, cul-
tural, regulating and provisioning ESs, correspond with three
different storylines. In their framework cultural ESs corre-
spond with a socio-cultural frame that emphasizes cultural
benefits, regulating ESs correspond with a sustainability
frame that emphasizes benefits of ecological processes and
provisioning ESs correspond with an economic frame that
puts emphasis on the profits made from ecosystems. Our re-
sults partially confirm this conceptualization, although we
have found two perspectives that did not correspond with
values for ES categories.
The eco-centric perspective did not correlate with values for
ESs. This may indicate that the anthropocentric character of the
ES framework, with a focus on instrumental values, does not
necessarily fit with eco-centric motivations for nature conserva-
tion (McCauley 2006; Norgaard 2010; Luck et al. 2012). ESs are
commonly framed as the ecological functions that contribute to
human well-being. A person with a strong eco-centric value
orientation may not be willing to evaluate nature in this manner.
Although several scholars have argued that socio-cultural ES
assessments may allow for the integration of eco-centric values
(Jax et al. 2013; Schröter et al. 2014), most ES valuation studies
have not attempted to explicitly address eco-centric values.
The negative perspective did also not correlate with values
for ESs. An explanation for this may be that people with a
dominant negative attitude towards nature may put more em-
phasis on the costs of nature conservation instead of the ben-
efits. One of the critiques on the ES framework is its positive
framing, implying that all outcomes of ecological processes
are desirable (McCauley 2006; Schröter et al. 2014). Our re-
sults show that 22 % of the respondents had negative associ-
ations with marshes: respondents referredmostly to poor man-
agement, mosquitoes, and inaccessibility. This indicates that
for a group of the respondents, wetland restoration may come
with a certain cost that outweighs the associated benefits. For
the success of wetland restoration efforts it is important to give
attention to both the social costs and benefits of such projects.
Awareness raising programs should therefore not only focus
on the benefits provided by ecosystems, but also include strat-
egies that deal with potential costs of wetland restoration.
Fostering Public Support for Wetland Restoration
In this study, most fishermen had positive values for both the
cultural and economic perspective on ESs. Environmental per-
spectives therefore do not have to be mutually exclusive: ev-
ery person is likely to have multiple perspectives, but in
differing strengths (Kollmuss and Agyeman 2002). Even
though people may adhere to multiple motivations for wetland
restoration, when goals related to these motivations conflict, a
choice has to be made. De Groot and Steg (2007) argue that
‘although altruistic and environmental values may be correlat-
ed, they seem to be clearly differently related to environmental
beliefs and intentions when altruistic and biospheric goals
conflict’ (p. 349). As an example: many respondents in this
study highly valued biodiversity, but at the same time highly
valued provisioning ESs. On a general level, people may be
sympathetic towards the conservation of biodiversity, but
when it comes to daily practices and actual environmental
behavior, activities that conflict with biodiversity conservation
still gain priority. This emphasizes the necessity of wetland
restoration projects to identify synergies and trade-offs, mak-
ing them better capable of dealing with both complementary
and competing goals. As expressed by McShane et al. (2011),
win-win scenarios are scarce and nature conservation involves
hard choices, which need to be made explicit.
To foster support for wetland restoration and promote sus-
tainable use wetland restoration areas, a targeted approach is
necessary. Raising awareness can be a useful strategy to foster
public support for wetland restoration, but different groups of
people may require different kinds of information. Reflecting
upon the theory of Festinger (1957), Kollmuss and Agyeman
(2002) put forward the idea that people may show a resistance
against non-conforming information, meaning that ‘informa-
tion that supports our existing values and mental frameworks
is readily accepted, whereas information that contradicts or
undermines our beliefs is avoided or not perceived at all’ (p.
254). This means that the benefits and losses of wetland res-
toration should be Bframed^ in ways that resonate with the
public (Groffman et al. 2010). The results from this paper
suggest that gaining insight into how people interact with
and perceive ecosystems is important to understand what as-
pects of ecosystem conservation and/or restoration people put
most emphasis on. The perspectives we identified provide
guidance for targeted information that can be used by local
environmental organizations to reach a diverse set of
stakeholders.
In addition, careful thought should be put into
crafting opportunities to engage with local users about
wetland restoration (Varner 2014). It is important to get
more interested in our audience beyond treating them as
‘recipients for expert knowledge’ (Salmon et al. 2015),
as most people do not learn about science through for-
mal education but through informal sources (Groffman
et al. 2010). When forming ideas and attitudes about
ecological restoration, people often do not rely on log-
ical arguments and reasoning, but on knowledge they
draw from experiences, e.g. by being in nature or by
talking with others, and/or emotions (Brody 2005; Fazey
et al. 2013). Having local stakeholders actively
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participate in ecological restoration efforts, for example
by assisting in environmental monitoring, may positive-
ly affect the way local users think about ecological res-
toration (Conrad and Hilchey 2011). In addition, scien-
tists should make use of informal and non-scientific
events to exchange ideas about the benefits and costs
of ecological restoration with the public (Sayer et al.
2014). By actively engaging with local users, scientists
and environmental managers can foster support for wet-
land restoration projects, which is likely to increase the
success of wetland restoration and conservation (Cooke
et al. 2013).
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